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INTRODUCTION

Condemning authorities doubtless have the upper hand in most
dealings with individual landowners. Economic power, experience,
and a court's special indulgence through the presumption of constitutionality provide a governmental party with particularly effective
tools.' Therefore, landowners faced with condemnation resulting in
permanent changes to their property, such as the closing of a driveway
access or construction of a power line, are often disadvantaged. They
face difficulty obtaining adequate compensation even though such
severance damages have long been
collectible in Texas under both the
2
Texas Constitution and statutes.
Severance damage questions speak to future losses and thus are
speculative in nature. Therefore, a claimant is left in a position of
relative weakness, having to adequately prove future losses which, in
some cases, courts disallow without consideration. 3 Moreover, the
Texas Supreme Court recently imposed further limitations by refusing
to allow damages relating to certain categories of claimed losses on
the grounds that not all diminution in value is compensable. 4 Nevertheless, the long-accepted measure of severance damages in Texas has
been, and remains to be, the difference in market value before and
after the taking. 5 Generally, proof of severance damages is left to
opinion testimony of expert appraisal witnesses who must speculate
1. See Davis v. City of Lubbock, 326 S.W.2d 699, 704-06, 709 (Tex. 1959); State v.
Hale, 146 S.W.2d 731, 736 (Tex. 1941); Burgess v. City County of Dallas Levee Improvement Dist., 155 S.W.2d 402, 404-05 (Tex. Civ. App.-Eastland 1941, writ ref'd
w.o.m.); West v. Whitehead, 238 S.W. 976, 977-78 (Tex. Civ. App.-San Antonio 1922,
writ ref'd).
2. TEX. CONST. art. I, § 17 states: "No person's property shall be taken, damaged
or destroyed for or applied to public use without adequate compensation being made
.... " Id. (emphasis added). See Buffalo Bayou, Brazos & Colo. R.R. v. Ferris, 26

Tex. 588 (1863) (ruling on the same language appearing in the 1861 Texas Constitution). The Texas Property Code provides:

If a portion of a tract or parcel of real property is condemned, the special
commissioners shall determine the damage to the property owner after estimating the extent of the injury and benefit to the property owner, including

the effect of the condemnation on the value of the property owner's remaining property.
TEX. PROP. CODE ANN. § 21.042(c) (West 1984).
3. See, e.g., Texas Elec. Ser. Co. v. Linebery, 349 S.W.2d 105, 106 (Tex. 1961);

City of Longview v. Wilson, 612 S.W.2d 936, 937-38 (Tex. App.-Texarkana 1981, writ
ref'd n.r.e.); Hubler v. City of Corpus Christi, 564 S.W.2d 816, 823-24 (Tex. Civ.
App.-Corpus Christi 1978, writ ref'd n.r.e.); Kaufman Northwest, Inc. v. Bi-Stone
Fuel Co., 529 S.W.2d 281, 287-88 (Tex. Civ. App.-Tyler 1975, writ ref'd n.r.e.).

4. State v. Schmidt, 867 S.W.2d 769, 772-73 (Tex. 1993), cert. denied, 114 S. Ct.
2741 (1994).
5. State v. Carpenter, 89 S.W.2d 194, 197 (Tex. 1936).
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on the future effects of changes not yet made. 6 The condemning authority, of course, has access to the most experienced of these witnesses, leaving the landowner to pay the relatively high cost of
countervailing expert testimony,7 and the battle of the experts is thus
joined.
In addition, absent evidence of losses directly suffered, courts are
reluctant to quantify damages at the public's expense.' In fact, the
Texas Supreme Court, in State v. Schmidt,9 recently denied recovery

for four types of injuries which reason and a cursory reference to the
applicable statute' 0 suggest are compensable: impaired access; limitations on visibility of established businesses; reduced traffic flow; and
construction-period nuisances." As discussed below, the court held
there was no recovery for these harms under Texas constitutional and
statutory requirements. 12 The constitutional and economic advantages are even more difficult to overcome using the same type of witnesses and evidence presented by the State.
As a result, landowners, if they are to achieve recompense for their
entire actual economic loss, must seek a means of demonstrating their
lessened circumstances which does not encroach upon forbidden territory as in Schmidt.13 An effective solution is to limit testimony to reported market prices. Such values are, in reality, summary measures
which take all relevant information into account without revealing
which facts, fancies, or opinions produced the conclusions of worth.
For example, even though securities markets provide no clear evidence of motivation, it is usually accepted that the markets produce
generally fair, i.e. correct, prices for listed corporate stocks.' 4 Unfortunately, there is no similar source of prices for real estate interests.
However, one improvement over the current situation is a method
of establishing long-term diminution of value which relies less on subjective estimates, such as appraisals, and more on objective values that
may be measured and directly compared. Absent a formal market,
objective valuation standards could provide an approximation of the
summary valuation obtained from reported market prices. Under this
method, the actual price effects of other condemnations, or of other
6. Id. at 201.
7. Shipes v. Trinity Indus., 685 F. Supp. 612, 616 (E.D. Tex. 1987), dismissed, 883
F.2d 339 (5th Cir. 1989), cert. denied, 114 S. Ct. 548 (1993).

8. See, e.g., Taub v. City of Deer Park, 882 S.W.2d 824, 826-27 (Tex. 1994); Westgate, Ltd. v. State, 843 S.W.2d 448, 452-56 (Tex. 1992).
9. State v. Schmidt, 867 S.W.2d 769, 772-73 (Tex. 1993), cert. denied, 114 S. Ct.
2741 (1994).
10. TEX. PROP. CODE ANN. § 21.042 (West 1984).

11. Schmidt, 867 S.W.2d at 770.
12. Id. at 781 (referencing TEX.
§ 21.042(c) (West 1984)).

CONST.

art. I, § 17 and TEX.

PROP. CODE ANN.

13. Id.
14. See James W. Hoag, Towards Indices of Real Estate Value and Return, 35 J.
FIN.

OF

569, 569-73 (1980).
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circumstances approximating the damage in question, would be substituted for the anticipated loss to the subject property. That is, if the
effects of similar governmental actions on other properties could be
quantified, property owners would have a basis for attacking the condemnor's damage estimates. Also, significantly, that basis would be
one that would not rely on an appraiser's educated guesswork.
Appraisers base traditional appraisals on opinion and often rely on
the kind of information deemed inadequate under Schmidt. 5 Thus,
because traditional appraisals often rely in large part on this type of
subjective evidence, they may frequently lack sufficient objective data
to produce estimates of property values acceptable under an objective
valuation standard. One potential solution to this problem is using
statistical inference to establish a landowner's loss or to contradict the
government's severance damage estimate.
Statistical models rely on large volumes of empirical data rather
than the personal judgment of appraisers.' 6 Furthermore, valuations
relying on statistical evidence may cost significantly less than traditional appraisals, particularly if publicly available data sources are
used. More importantly, statistical evidence strongly impacts triers of
fact: "The very mystery that surrounds mathematical arguments the relative obscurity that makes them at once impenetrable by the
layman and impressive to him - creates a... credence they may not
deserve and a weight they cannot logically claim."17
Part I of this article addresses the general problem of measuring
severance damages in condemnation proceedings in Texas after
Schmidt. Part II introduces the concept of statistically inferring the
value of specific attributes of individual real estate parcels with an
emphasis on valuing the changes caused by the condemning authority's use. Part III explores utilizing an analytical technique which has
long been popular in financial literature for valuing specific aspects of
real estate. Part IV considers the admissibility of statistical value inferences under the rule from Daubertv. Merrill Dow Pharmaceuticals,

15. 867 S.W.2d at 773 (excluding remote, speculative, and conjectural evidence of
land use). See infra Part I.C.1 (discussing the appraisal technique).
16. The Webster's New Collegiate Dictionary defines empirical as being derived

from actual experience.

WEBSTER'S

NINTH

NEW COLLEGIATE

DICTIONARY

408

(1983). This term is often used to describe archival data, evidence which is collected
for other purposes or for no specific purpose at all, and later examined for historic
trends or statistical inferences. JOHN W. BUCKLEY ET AL., RESEARCH METHODOLOGY & BUSINESS DECISIONS 25 (1976). This actually constitutes a technical misuse of
empirical which is properly used to describe the data obtained in a scientific, controlled experiment directly experienced by the researcherinstead of by hearsay as with
statistical data. See id. at 24. The misapplication, however, appears to be entering the
common usage.
17. Laurence H. Tribe, Trial By Mathematics: Precision and Ritual in the Legal
Process, 84 HARV. L. REV. 1329, 1334 (1971).
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Inc. 8 followed by a conclusion and an appendix providing a formal
mathematical exposition of the model discussed.
I. THE

MEASURE OF DAMAGES IN CONDEMNATION CASES

The Texas Constitution and statutes specifically provide for damages resulting from condemnation in addition to compensation for
property taken.19 These provisions establish an affirmative obligation
of the State of Texas to answer for damages, as well as takings, an
obligation broader than that which is established by the United States
Constitution. 20 Recent Texas cases, however, have limited this obligation by excluding consideration of, or holding as insufficient, evidence
as reduction in traffic count or visibility as elements of
of such things
21
damages.
A.

Damages for Takings

Both the United States and Texas Constitutions are clear on the
obligation to pay adequate compensation for property taken for public purposes. 22 Recently, the United States Supreme Court has centered its decisions on the distinction between regulatory limitations
which are not compensable and actual takings for which compensation
is required. 23 Most recent cases involve the concept of inverse condemnation in which governmental action limits the use of property
and there is no actual physical seizure of the land in question. 24 This
is further evidence that the general rule is so well established that it is
beyond question.25
The question at issue here is the diminution in value an owner experiences concerning property that is not taken, but nonetheless suffers because of a public project. Many of these cases involve loss of,
or restriction in, access to the remainder of the property after a partial
18. 113 S. Ct. 2786, 2795-97 (1993), aff'd, 43 F.3d 1311 (9th Cir. 1995). The rule in
Daubert was specifically adopted by the Texas Supreme Court in E.I. du Pont de
Nemours v. Robinson, 38 Tex. Sup. Ct. J. 852 (June 15, 1995).
19. TEX. CONST. art. I, § 17; TEX. PROP. CODE ANN. § 21.042 (West 1984).
20. U.S. CONST. amend. V; TEX. CONST. art. I, § 17. See Fort Worth Improvement
Dist. v. City of Fort Worth, 158 S.W. 164, 168 (Tex. 1913).
21. See, e.g., State v. Schmidt, 867 S.W.2d 769 (Tex. 1993); State v. Wood Oil Distrib., Inc., 751 S.W.2d 863, 865 (Tex. 1988).
22. U.S. CONST. amend. V; TEX. CONST. art. I, § 17.
23. See, e.g., Nollan v. California Coastal Comm'n, 483 U.S. 825, 834 (1987); Dolan v. City of Tigard, 114 S.Ct. 2309, 2316 (1994); Agins v. City of Tiburon, 447 U.S.
255, 260 (1980).
24. See, e.g., Stevens v. City of Cannon Beach, 114 S. Ct. 1332 (1994); Taub v. City

of Deer Park, 882 S.W.2d 824 (Tex. 1994); State v. Schmidt, 867 S.W.2d 769 (Tex.
1993), cert. denied, 114 S. Ct. 2741 (1994); Westgate, Ltd. v. State, 843 S.W.2d 448
(Tex. 1992); City of Austin v. Teague, 570 S.W.2d 389 (Tex. 1978); DuPuy v. City of
Waco, 396 S.W.2d 103 (Tex. 1965).
25. The issue of general damages for an actual taking is beyond the scope of this
article.

Published by Texas A&M Law Scholarship, 2022

5

Texas Wesleyan Law Review, Vol. 2 [2022], Iss. 3, Art. 2

TEXAS WESLEYAN LAW REVIEW

[Vol. 2

condemnation. Examples are the loss of reasonable access to the
property as a result of the construction of a viaduct,26 or a change in a
railroad grade crossing. 27 Texas courts, however, have specifically excluded loss of profits as an element of severance damages where the
claimed injury involved inconvenience to customers.28
The language of the Texas Constitution specifically provides for
compensation for damage to property resulting from condemnation.29
Since the term damage to can only apply to that which is not taken, it
is clear the drafters intended to cover severance damages. 30 As a result, Texas courts have broadly applied the concept of damage to include incidental and consequential injury to land that is not taken by
the condemning authority or actually entered.3 '
B. Damages to Residue
In State v. Carpenter,32 the Texas Supreme Court stated the traditional, and still extant, understanding of the damage provision of the
Texas Constitution. 33 The court held that such damages are recoverable, and the measure is:
[T]he difference between the market value of the remainder of the
tract immediately before the taking and the market value of the remainder of the tract immediately after the appropriation, taking
into consideration the nature of the improvement, and the use to
which the land taken is to be put.... There may possibly be items of
special damages which may not be accurately reflected in the difference between the market value before and the market value after,
but everything which affects the market value of the land itself, having due regard for past and probable future injuries, may be accurately reflected by ascertaining the difference in value, when all the
legitimate testimony
is properly submitted to the jury for
34
consideration .

26. DuPuy v. City of Waco, 396 S.W.2d 103 (Tex. 1965).
27. City of Fort Worth v. Estes, 279 S.W.2d 687 (Tex. Civ. App.-Fort Worth,
1955, writ ref'd n.r.e.).

28. State v. Wood Oil Distrib., 751 S.W.2d 863, 865 (Tex. 1988); Pennysavers Oil
Co. v. State, 334 S.W.2d 546, 548-49 (Tex. Civ. App.-San Antonio 1960, writ ref'd).
29. TEX. CONST. art. I, § 17.
30. See Fort Worth Improvement Dist. v. City of Fort Worth, 158 S.W. 164 (Tex.
1913).

31. Nueces County Drainage & Conservation Dist. v. Bevly, 519 S.W.2d 938, 94344 (Tex. Civ. App.-Corpus Christi 1975, writ ref'd n.r.e.).
32. 89 S.W.2d 194 (Tex. 1936).
33. See id. at 196-98 (citing Travis County v. Trogden, 31 S.W. 358, 360 (Tex. 1895)
as the genesis of the current construction of TEX. CONST. art. I, § 17).

34. Id. If an individual consults the generally accepted definitions of market
value, of course, the court's statement that special elements of damage "may not be
accurately reflected" in the market value is incorrect. That is, by definition, the market value will reflect all matters which affect the value of the property, even though
they may be related to some special characteristic of the subject. See generally APPRAISAL INSTITUTE, THE APPRAISAL OF REAL ESTATE

https://scholarship.law.tamu.edu/txwes-lr/vol2/iss3/2
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As a result, under Carpenter35 and similar cases,3 6 courts permit recovery for nuisances or inconveniences resulting from changes in grade,37
construction of railroads in former street rights-of-way,38 widening
and deepening of drainage ditches, 39 flooding resulting from failure to
provide drainage as part of highway projects,4" and pollution resulting
from public projects. 4
In State v. Schmidt,42 however, the Texas Supreme Court denied recovery of severance damages resulting from reduction in traffic and
limitation of visibility.4 3 The court held no landowner has a vested
interest in either the "volume or route of passersby" or the visibility of
the premises to them." The court further refused to allow recovery
for loss of customers resulting from street or highway changes, holding
such to be within the ordinary risks of doing business.45
The Schmidt court quoted Carpenter extensively and approvingly,
ultimately holding the court could not totally rule out the possibility of
awarding damages for reduced traffic or visibility in a proper case,
thus supporting the broad traditional rule.4 6 The Schmidt court, after
suggesting it would deny recovery in the case at bar, explained how it
would reach the same result on other grounds, leaving essentially unanswered the question of whether it had in fact limited the Carpenter
rule.47

Thus, in Texas, it appears that when awarding severance damages,
courts consider any diminution in market value compared to the market value prior to the taking. However, in light of Schmidt, courts
must carefully consider the manner in which parties present testimony
regarding the calculation of market value.4 8 A court may determine
35. 89 S.W.2d 194 (Tex. 1936).
36. Gainesville, Henrietta & W. Ry. v. Hall, 14 S.W. 259, 259-61 (Tex. 1890).
37. City of Fort Worth v. Estes, 279 S.W.2d 687 (Tex. Civ. App.-Fort Worth 1955,

writ ref'd n.r.e.).
38. Hall, 14 S.W. at 259.

39. City of Houston v. Anderson, 115 S.W.2d 732 (Tex. Civ. App.-Galveston
1938, writ dism'd w.o.j.).
40. State v. Malone, 168 S.W.2d 292 (Tex. Civ. App.-Austin 1943, writ ref'd
W.o.m.).
41. New Odorless Sewerage Co. v. Wisdom, 70 S.W. 354 (Tex. Civ. App. 1902, writ

ref'd); Bigham Bros. v. Port Arthur Canal & Dock Co., 97 S.W. 686 (Tex. 1906).
42. 867 S.W.2d 769 (Tex. 1993), cert. denied, 114 S. Ct. 2741 (1994).
43. Id. at 777.
44. Id. at 774.

45. Id. at 773.
46. Id. at 777.

47. Id. at 777-78. The court held the claimed injuries did not result from the takig of the additional right-of-way from the plaintiffs, but rather from the change in use
of the already existing highway property, and thus, the damages, even if otherwise
compensable, did not result from the taking, per se. Id. Also, the court determined
the nature of the damages claimed was community-wide in scope and again uncompensable. Id. at 781.
48. See Schmidt, 867 S.W.2d at 773 (quoting State v. Carpenter, 89 S.W. 2d 194,
200 (Tex. 1936)).
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that it cannot consider otherwise relevant and probative evidence on
the basis that it touches on matters peripheral to a taking.49
C. Proof of Damages in Condemnation Cases
The value of a partial interest in real property is proved the same as
the value of the fee.5 ° Further, proof of market value of real property
is the nearly exclusive province of appraisers testifying as expert witnesses.51 The collective objective of each party's appraisal witnesses is
to establish a favorable market value, but "even in the ordinary case,
assessment of market value involves the use of assumptions which
makes it unlikely that appraisal will reflect true value with nicety....
[T]he application of [this market value] concept involves, at best, a
guess by informed persons. '5 z Therefore, it is important to keep in
mind that absent an actual sale, any valuation may at best be only an
estimate. 3
Of course, appraisers are not the only competent real property valuation witnesses. A property owner may testify to his or her opinion of
the value of the property without any qualification other than having
such an opinion. 4 The owner's testimony will be heard even if a court
would otherwise strike it as incompetent regarding property not
owned by the witness.55
The primary qualification for witnesses testifying regarding real estate values is reasonable information and "knowledge of the market
value."5' 6 Witnesses do not have to own, or deal, in real property in
the vicinity of the subject.5 7 However, a court will not hear testimony
which constitutes "[a] mere conclusion as to market value."58
59
Courts predictably accept valuation testimony from appraisers
and real estate agents.6" Others found to be competent witnesses on
this subject include civil engineers 61 (at least regarding some factors
involved in the valuation of a particular parcel, if not the overall
value), commissioners appointed by courts in eminent domain pro49. See id.
50. See G.P. Show Prod. v. Arlington Sports Facilities Dev. Auth., 873 S.W.2d 120,
122-23 (Tex. App.-Fort Worth 1994, no writ).
51. See Arkansas La. Gas Co. v. Allison, 620 S.W.2d 207, 210 (Tex. App.-Tyler),
aff'd in part, rev'd in part on other grounds, 624 S.W.2d 566 (Tex. 1981).
52. United States v. Miller, 317 U.S. 369, 374-75 (1943).
53. Olson v. United States, 292 U.S. 246, 257 (1934).
54. Mata v. Mata, 710 S.W.2d 756, 758 (Tex. App.-Corpus Christi 1986, no writ).
55. Allison, 620 S.W.2d at 209.
56. Id. at 210.
57. Hubbard v. Harris County Flood Control Dist., 286 S.W.2d 285, 288 (Tex. Civ.
App.-Galveston 1956, writ ref'd n.r.e.).
58. Allison, 620 S.W.2d at 210 (quoting Tennessee Gas Transmission Co. v.
Zirjacks, 244 S.W.2d 837, 838 (Tex. Civ. App.-San Antonio 1951, writ dism'd).
59. Hubbard,286 S.W.2d at 287.
60. J.B. Watkins Land Mortgage Co. v. Campbell, 84 S.W. 424, 425 (Tex. 1905).
61. Hubbard,286 S.W.2d at 287.

https://scholarship.law.tamu.edu/txwes-lr/vol2/iss3/2
DOI: 10.37419/TWLR.V2.I3.1

8

Shampton: The Use of Statistical Inference to Establish Severance Damages i

1996]

SEVERANCE DAMAGES

ceedings,62 and "non-real-estate-professionals" who are generally acquainted with land values. 63 In fact, some courts only require
witnesses to aver sufficient knowledge to form an opinion as to the
value of the real property at bar.' Overall, "the witness must possess
a value-standard for the particular class and must have a knowledge of
the market value (if there is one); this knowledge must be of values in
the vicinity, and it must be based in some degree on personal observation and not solely on hearsay. "65
Relevance is the primary standard for valuation testimony. This assures that the parties produce a wide range of information. 66 However, it is essential that the assertion of value is fact-based and not
speculative. 67 Therefore, courts will not consider testimony regarding
planned improvements.6 s
1. Appraisal Evidence
An appraisal is a professionally prepared value estimate of real
property. 69 In general terms, an appraiser seeks to establish a value
based on one or more of three principal techniques,70 supported by
either reference to standard data sources 71 or the appraiser's research
into other property sales72 and financial conditions in the relevant
market. 73 Typically, an appraiser follows a standardized multi-step
process.74
62. City of Houston v. Schorr, 231 S.W.2d 740, 742 (Tex. Civ. App.-Galveston

1950, writ dism'd).
63. West Tex. Util. Co. v. Kittley, 447 S.W.2d 221, 223-25 (Tex. Civ. App.-Eastland 1969, writ ref'd n.r.e.).
64. Id.; Hubbard, 286 S.W.2d at 289. Once a witness is qualified on the basis of
personal knowledge, any rebuttal will be considered in terms of weight, not admissibility. Id. at 288; see also Schorr, 231 S.W.2d at 742.
65. Arkansas La. Gas Co. v. Allison, 620 S.W.2d 207, 210 (Tex. App.-Tyler) (citing 2 Roy R. RAY, TEXAS LAW OF EVIDENCE § 1422 (3d ed. 1980)), aff'd in part on
other grounds, 624 S.W.2d 566 (Tex. 1981).
66. West Tex. Util., 447 S.W.2d at 223.
67. Allison, 620 S.W.2d at 209 (citing Tennessee Gas Transmission Co. v. Zirjacks,
244 S.W.2d 837, 838 (Tex. Civ. App.-San Antonio 1951, writ dism'd)).
68. J.B. Watkins Land Mortgage Co. v. Campbell, 84 S.W. 424,425 (Tex. 1905); see
also J.D. Perovich, Annotation, Admissibility of Evidence of Proposed or Possible
Subdivision or Platting of Condemned Land on Issue of Value in Eminent Domain
Proceedings,26 A.L.R. 3d 780, 842 (1969).
69. APPRAISAL INSTITUTE, supra note 34, at 10. The discussion in the following
section is based on appraisal practices and methodologies established by The Appraisal Institute, formerly known as The American Institute of Real Estate Appraisers ("AIREA"), one of the major professional appraisal organizations. The
techniques set forth in the institute's text approach industry standards.
70. Id. at 71.
71. Id. at 150-53.
72. Id. at 153-56.
73. Id. at 158-60.
74. Id. at 71-73.
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The first step in the process is determining the purpose of the appraisal; that is, whether the appraiser is establishing a sale price or a
purchase price, or evaluating the property as an investment. 7 The
resulting value could be different for each purpose. 76 Clearly, the potential difference between the sale and the purchase price is a major
motivating factor in the battle of the experts.
The appraiser next identifies the property and its constituent factors. These factors may include such things as location, site characteristics, improvements, if any, and all other relevant property-specific
information.77 The appraiser then adds the appraiser's selection or
compilation of relevant financial and macroeconomic data. This may
include forecasts of the future progress of the development or decline
in the neighborhood. 78 At this stage, an appraiser must also define
the neighborhood itself.79 This may significantly affect the outcome of
the appraisal. Except for hard data regarding the property, this information is the product of the appraiser's subjective choices, judgment,
and too often, imagination.
The appraiser then determines the highest and best use of the property.8" Highest and best use is "the reasonably probable and legal use
of vacant land or an improved property, which is physically possible,
appropriately supported, financially feasible, and which results in the
highest value." 8 ' The appraiser may base this determination on such
factors as the appraiser's understanding of competitive market
trends,82 the feasibility of the proposed use (including anticipated development, construction standards, and market trends), and the like.83
In some cases, this determination is not difficult. For instance, an improved residential property on a cul-de-sac in the middle of a fully
developed residential subdivision may easily be determined a future
residence. 8 However, an occupied residence on a major throughway
which is in transition to a commercial strip is more challenging.8" Of
course in a condemnation, one is more likely to see the latter than the
former. In any event, appraisers may need to exercise enormous
amounts of professional judgment and clairvoyance to determine the
highest and best use.
75. Id. at 74.
76. Id. at 17-24.
77. Id. at 76.
78. Id. at 77.

79. Id. at 172-74.

80. Id. at 277.
81.
82.
83.
84.
85.

Id. at 275.
Id. at 275-76
Id. at 276.
See id. at 288.
See id. at 289-90.
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The appraiser then turns to the three common 'valuation methods:
replacement cost, cash flow analysis, and market valuation.86 In replacement cost analysis, the appraiser values the land as if it were vacant, then determines the replacement cost for the improvements.87
An appraiser then makes relevant adjustments for various kinds of
depreciation, including the effect of changes in public tastes and needs
(known as "functional obsolescence" or "external obsolescence")'
and the familiar "ordinary wear and tear. ' 89 Also, an appraiser determines the cost of converting the improvements for the highest and best
use, as well as the cost of new improvements if the land is vacant or
existing improvements must be demolished.9' This appraisal technique is most effective for valuing specialized, single-use improvements like gas stations, or fast food restaurants. 91
Cash flow analysis 92 is most suitable for investment property such as
shopping centers.93 This technique uses familiar investment analysis
tools. The appraiser estimates rental income, vacancy factors, operat94
ing costs, and so on, and predicts the total cash flow for the property.
The appraiser then discounts this income stream, together with the
salvage value of the improvements, 95to its present value. This is reported as the value of the property.
The most common technique, and the one generally used for residential properties, is the market or comparable sale method. 96 The
market method is based on the economic concept of substitution. This
concept is predicated on the premise that something which serves the
same purpose as another should have the same value as the other.97
Although every parcel of real estate is unique, in terms of location if
nothing else, it is reasonable to anticipate purchasers will pay the
same price for the same improvements in a similar location.
86. Id. at 79-80.
87. Id. at 80.
88. Id. at 320.
Functional obsolescence is caused by internal property characteristics such
as a poor floor plan, inadequate mechanical equipment, or functional inadequacy or superadequacy due to size or other characteristics. External obsolescence is caused by conditions outside the property such as a lack of
demand, changing property uses in the area, or national economic
conditions.
Id.
89. Id.
90. Id. at 317.
91. Id. at 316.
92. More commonly known as the income capitalization approach. Cash flow is
the terminology used here because it is more descriptive of the attribute of the property being valued.
93. APPRAISAL INSTITUTE, supra note 34, at 79.
94. Id. at 81.
95. Id.
96. Id. at 369.
97. Id. at 368.
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Assuming the price paid for a property is the same as its value, an
appraiser needs only to identify recently sold substitute properties
(known as comparablesales or comps) to determine the subject's anticipated price. 98 Prices appear to vary in a random way around a
mean, or true value; thus, the average price paid for the comps will be
the value of the subject. 99 However, using averages limits the technique and introduces the concept of statistical analysis, discussed below. The statistical truth that a large number of observations is
required to calculate a reliable average is the most important among
these limitations.'
Additionally, comps must actually be comparable. 1"' In all relevant respects they must be the same or nearly so.
These limitations may necessitate adjustment of comparable sales to
reflect differences regarding a subject. For instance, if the subject is a
three bedroom residence, a four bedroom property may not be used
as a comp unless the value of the additional bedroom is determined
and deducted from the price paid for the coMp. 10 2 Furthermore, if a
comparable sale occurred several months, or even years, before the
date of appraisal, the appraiser must determine the effect of time and
make adjustments. 0 3
Typically, appraisers make such adjustments using a method involving a second level of statistical calculation to determine the average
value of the differences. For example, an appraiser might compare a
number of otherwise similar three bedroom homes to four bedroom
homes on the assumption that the only difference, the additional bedroom, accounts for the average price difference."° Similarly, if the
appraiser compares the sale prices of properties selling more than
once to determine the differences, the appraiser assumes these differences are due only to the passage of time. 0 5 Then, the appraiser may
98. Id. at 370. The appraiser may also consider contracts, offers, refusals, and op-

tions on the property, but these are best used only when little actual comparable sales

data is available. Id.
99. Id. at 653, 661.
100. EARL BABBLE, THE PRACTICE OF SOCIAL RESEARCH, 199-208, 392-93 (6th ed.
1992).
101. APPRAISAL INSTITUTE, supra note 34, at 367-407.
102. Id. at 394-97.
103. This is a simplified way to view adjustments for time. According to the Appraisal Institute:
Although the adjustment for market conditions is often referred to as a
"time" adjustment, time is not the cause of the adjustment. Market conditions which shift over time create the need for adjustment, not time itself. If
market conditions have not changed, no adjustment is required even though
considerable time may have elapsed.
Id. at 381.
104. This technique is also called paired data analysis. Id. at 385.
105. APPRAISAL STANDARDS BOARD, 1995 UNIFORM STANDARDS OF PROFESSIONAL APPRAISAL PRACTICE, Standard Rule 1-5(b) ("USPAP"). Under this standard, at a minimum, prior sales history of the property appraised must be reviewed
for the previous one year for single family residences and the previous three years for
commercial property, in accordance with the Financial Institutions Reform, Recovery,
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calculate an average rate of appreciation or depreciation applying it to
the comparable
sales and adjusting them to present-equivalent
°6
prices.

Statistical calculations of the sort underlying the market method are
well-accepted and mathematically valid. Indeed, they are the basis for
the alternative valuation technique, discussed below. However, appraisers rarely resort to them. Often, an appraiser's subjective judgment rather than calculations determines the results of market method
averaging. Nonetheless, appraisers frequently present market method
appraisals as mathematically precise measurements of value, and triers of fact often accept them as such, when in reality they are merely
scientific guesses.
In each of these three techniques, an appraiser typically values the
land separately, as if it were vacant, and with reference to the highest
and best use."°7 This is a consequence of the fact that improvements
are independent of the land.' °8 Improvements may depreciate and
land use may change, but the land remains.
After application, or rejection, of each of the three methods, the
appraiser must reconcile the resulting values. 10 9 At this point, the appraiser, again relying on professional estimations, pronounces the final estimate of value. Tellingly, in the last step of the process the
value
estimate is almost always rounded and preceded by the word
0
say.1
and Enforcement Act of 1989 ("FIRREA"), 12 U.S.C § 3339. FIRREA mandated
that federal financial institution regulatory agencies establish appraisal standards for
loans connected with federally insured institutions. State certified or licensed appraisers are required to perform the appraisals, and each state is allowed to establish certification and licensing agencies. Id. § 3346. Each of the federal financial institution
regulatory agencies adopted minimum uniform standards for appraisals, requiring
compliance with USPAP. See 12 C.F.R. § 34.44 (1994) (Office of the Comptroller of
the Currency); 12 C.F.R. § 225.64 (1994) (Federal Reserve Board); 12 C.F.R. § 323.4
(1994) (Federal Deposit Insurance Corporation); 12 C.F.R. § 564.4 (1994) (Office of
Thrift Supervision); 12 C.F.R. § 722.4 (1994) (National Credit Union Administration).
Most states created appraisal licensing agencies to have local control over the process.
Texas, for example, charged the Real Estate Licensing Board with licensing appraisers
and establishing standards. TEx.

REV. CIv. STAT.

ANN. art. 6573a.2 (West Supp.

1996). The Texas Appraiser Licensing and Certification Board is now responsible for
appraisal licensing and adopted the standard that an appraisal must conform with
USPAP. TEX. ADMIN. CODE § 155.1 (West 1995) (Texas Appraiser Licensing and
Certification Board, Standards of Practice).
106. APPRAISAL INSTITUtE, supra note 34, at 381-82.
107. Id. at 78.
108. Id.
109. Id. at 81-82.
110. This is a term of art for many practitioners, but the Appraisal Institute assiduously avoids mentioning the specific term say while discussing the process of reconciling the values derived from the various methodologies employed. "The final
estimate is not derived simply by applying technical and quantitative procedures;
rather, it involves the exercise of judgment." Id. at 559. Unstated is how an appraiser
makes any reader aware of this judgment factor. The use of say appears to be a
commonly accepted way to convey the impact of judgment on the final value derived.
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Appraisals as true statements of value are subject to numerous serious objections, and many sources of error may plague them."' Moreover, even the basic theory of appraisal relies on an efficient market
2
for real estate, and many researchers state this does not exist."
2. Deficiencies of Appraisals
As the foregoing indicates, the principal objection to appraisal evidence is that it is almost pure conjecture in the guise of mathematical
certainty. If the measure of an appraisal is its precision in predicting
price, then there are many good appraisals. The skill of the appraiser,
however, is the only determining factor in such good appraisals.
Replacement cost appraisals, and cash flow analyses, where appropriate, require the least exercise of unfettered judgment. In both
cases, of course, elements of value such as historical significance or
scenic view may be missed or discounted. In general, however, these
methods closely approach the goal of objective valuation. Unfortunately, they are not often adapted to the valuation of the property
under consideration. 113 Of course, an appraiser's
divination of the
14
highest and best use may limit all methods.
The most commonly used method is unfortunately the least objective and most prone to error. The use of the market method is, in
reality, little more than the application of the appraiser's personal
opinion and judgment. Moreover, the data relied on is notoriously apt
to be incorrect; the selection and adjustment of comps is an exercise of
subjective judgment; and the application of statistical methodology is
111. See, e.g., Leslie K. Beckhart, No Intrinsic Value: The Failureof TraditionalReal
Estate Appraisal Methods to Value Income-Producing Property, 66 S. CAL. L. REv.

2251, 2279 (1993).
112. Id. at 2256-65; but see George W. Gau, Efficient Real Estate Markets: Paradox
or Paradigm?15 AREUEA J. 1, 1-2 (1987).

113. The Appraisal Institute does not specifically address historically significant
properties or scenic views. Both are factors that are generally included in neighborhood data and sales data used to justify a specific value, but the proposed methodology does not include any way to show how these factors impact the considered
property when compared to similar properties without these features. APPRAISAL
INsTITUTE,

supra note 34, at 367-407. But cf. USPAP, supra note 105, Standard Rule

1-3(a), 1-4(g). These standards require an appraiser to "consider the effect.., of...
existing land use regulations" in Rule 1-3(a) and to "identify and consider ...

all

physical, functional, and external market factors as they may affect the appraisal" in
Rule 1-4(g). Id.

114. Cf APPRAISAL INsTITUTE, supra note 34, at 275-77. "The highest and best use
is not determined through subjective analysis by the.., appraiser, rather, [it] is
shaped by the competitive forces within the market where the property is located."
Id. at 275. The analysis is focused on the subject property but does not consider any
benefits for a community or the property's amenity contribution. Id. at 276 n.1. In
addition, feasibility analysis, which is closely related to highest and best use, may consider other data that is not directly related to highest and best use. Thus, the process
limits the factors considered and depends on the appraiser's recognition of the proper
factors to consider.
...
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not necessarily theoretically legitimate, even1 though
proper statistical
15
techniques are gaining credence in the field.
This is not to say appraisal testimony should not be used. It is now,
and will remain for the foreseeable future, the principal method of
proving value in court." 6 The variability occasioned by the subjectivity of the appraisal process does, however, explain the battle of the
experts and provide support for the goal of objective market-based
valuation techniques. Problems with the appraisal process may be
classified into four categories: (1) theoretical deficiencies; (2) prognostication deficits; (3) flawed data; and (4) bad statistics.
a. Theoretical Deficiencies
As suggested above, the market method is based on the economic
principle of substitution."7 It is well established in the legal context
that every parcel of land is unique. Accordingly, every parcel of land
being unique, there is no such thing as a substitute in law for a parcel
of land, thus a remedy available for aggrieved real estate buyers or
sellers is specific performance." 8 This objection, however, is petty,
since location is only one of the many characteristics which land purchasers demand. A better argument is that the location requirement
is subject to elasticity of demand, and thus, is less of a factor to land
buyers than it is to the litigant's definition of unique."19 At least one
court has recognized this by holding investment condominium proper
ties are fungible in some circumstances. 2 °
115. See id at 385-86 & app. B at 650-88.
116. See, e.g., United States v. Miller, 317 U.S. 369, 374 (1943); Olson v. United
States, 292 U.S. 246, 257 (1934); Mata v. Mata, 710 S.W.2d 756, 758 (Tex. App.Corpus Christi 1986, no writ); Arkansas La. Gas Co. v. Allison, 620 S.W.2d 207, 210
(Tex. App.-Tyler), aff'd in part, rev'd in part on other grounds, 624 S.W.2d 566 (Tex.
1981); Hubbard v. Harris County Flood Control Dist., 286 S.W.2d 285, 288 (Tex. Civ.
App.-Galveston 1956, writ ref'd n.r.e.). But cf. J.B. Watkins Land Mortgage Co. v.
Campbell, 84 S.W. 424, 425 (Tex. 1905); Allison, 620 S.W.2d at 210 (citing 2 Roy R.
RAY, TEXAS LAW OF EVIDENCE § 1422 (3d ed. 1980)); West Tex. Util. Co. v. Kittley,
447 S.W.2d 221, 225 (Tex. Civ. App.-Eastland 1964, writ ref'd n.r.e.); Hubbard,286
S.W.2d at 289; City of Houston v. Schorr, 231 S.W.2d 740, 742 (Tex. Civ. App.Galveston 1950, writ dism'd).
117. APPRAISAL INSTITUTE, supra note 34, at 368.
118. See, e.g., Carpenter v. Folkerts, 627 P.2d 559, 561 (Wash. App. 1981); see also
City of San Antonio v. Michalec, 418 S.W.2d 358, 360 (Tex. Civ. App.-San Antonio
1978, writ ref'd n.r.e.); see generally 67 TEX. JUR. 3d Specific Performance §§ 62-63
(1989).

119. The term elasticity is used by economists to describe a relationship measured
in terms of the proportionate change in one element in response to a proportionate
change in another. JACK HIRSHLEIFER, PRICE THEORY AND APPLICATIONS 117 (4th

ed. 1988). In this context, use of the term would suggest that buyers have a measurable tendency to accept some percentage of change in the purchase price in return for a
location which is nearer or farther from some point of interest. In the legal context,
the location is (as in reality) fixed and unique, and thus supports specific performance
of real estate purchase contracts. See Folkerts, 627 P.2d at 561.

120. Centex Homes, Inc. v. Boag, 320 A.2d 194, 198 (N.J. Super. Ct. Ch. Div. 1974).

Published by Texas A&M Law Scholarship, 2022

15

Texas Wesleyan Law Review, Vol. 2 [2022], Iss. 3, Art. 2

444

TEXAS WESLEYAN LAW REVIEW

[Vol. 2

There is a more serious theoretical objection to appraisals as a valuation technique. The basic concept of equivalence of price and value
requires an efficient market. That is, the prices of properties must
quickly, costlessly and accurately reflect all information relevant to
the pricing of the specific asset.121 An efficient price is "an equilibrium price which incorporates all the information available to investors at that time.' 122 Clearly, this is not the case in real estate.
Real estate transactions are peculiarly secret. Unless disclosure is
required by some statute, prices paid are not available.2 3 Thus, a spot
price, essential to the market valuation of any asset, is nonexistent. 2 4
Despite this, and other evidence, for the inefficiency of the real estate
market and the resulting unreliability of prices, appraisers - like the
bumblebee, unaware that many believe aerodynamic theory decrees it
cannot fly' 2 5 - continue to function. Although scholars are often impressed by this theoretical objection, developers, lenders, and investors rely on appraisal reports. However, it is perhaps more accurate
to say that they rely on an individual appraiser's abilities to accurately
value real estate in the face of an inefficient market. The simple fact is
that these theoretical objections - unlike the bumblebee - do not
fly.
b. PrognosticationDeficits
A genuine devil lies in the details of highest and best use determinations and cash flow projections. Simply put, it is impossible to consistently and reliably predict markets, tastes, or economic movements.
Fortunes are, and have been, regularly made and lost on the accuracy
of guesses as to future trends. Just such accuracy is a required element
of highest and best use determination (for all methods of appraising),
because it is the foundation of market valuation, which includes income and vacancy projections and capitalization rates (for cash flow
analysis). 26
121. APPRAISAL INSTITUTE, supra note 34, at 47-49.
122. RICHARD A. BREALEY & STEWART C. MYERS,
FINANCE

PRINCIPLES OF CORPORATE

294 (4th ed. 1991).

123. Texas presently has no statute requiring disclosure. See TEX. PROP. CODE
ANN. § 13.002 (West 1984) (providing that when instruments such as deeds are recorded, the effect is that all persons are put on notice of the existence of the instrument); see also Brown v. Byrd, 512 S.W.2d 753, 758 (Tex. Civ. App.-Tyler 1974, no
writ) (describing the requirements for a valid deed, not requiring disclosure of
consideration).
124. Daniel C. Quan & John M. Quigley, Inferring an Investment Return Series for
Real Estate from Observations on Sales, 17 AREUEA J.218, 218 (1989).
125. BERND HEINRICH, BUMBLEBEE ECONOMICS 39 (1979).
126. See, e.g., APPRAISAL INSTITUTE, supra note 34, at 276. The discussion of each
appraisal methodology emphasizes the need for accurate information based upon
market indications, yet there is no guarantee that trends in market taste have been
accurately analyzed by the appraiser. The Appraisal Institute does not claim the
methods espoused will always produce the only possible answer; instead, the methodologies espoused are designed to reduce the possibility of error to an acceptable level.
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Although some trends are obvious, it is normally the case that the
future use of a property is a product of a large number of factors.
Appraisers may reliably predict few, if any, of these factors. Even
though, some properties and some locations are relatively limited in
the range of potential uses and thus can be pigeonholed with good
accuracy. 127 It is also within reason to find predictions of future use to
be self-fulfilling. Thus, a generally-accepted expectation of growth in
a particular direction may spur precisely the growth pattern predicted,
a pattern which might not otherwise occur. However, an appraiser's
professional judgment, and not objective reality, is generally the foundation for these decisions. 28
c. Flawed Data
At least facially, an appraisal must rely on numbers. While the
judgment of an appraiser determines which numbers and how they are
to be presented, if the numbers are incorrect, so too are the conclusions they support. The computer clich6 garbage in, garbage out is
fully applicable. Thus, the relative lack of data in29the real estate field
becomes a major obstacle to appraisal accuracy.'
Potentially incorrect data influences nearly all elements of an appraisal. Projections for highestand best use determinations are only as
good as the economists producing them. Many macroeconomic statistics are revised regularly and appraisers may not incorporate them
into their product. Furthermore, an appraiser may misapply or pervert otherwise valid data in the attempt to support a conclusion based
when appraisers resort to archival data, data
on other factors. Clearly,
3 1
abound.'
may
errors
Moreover, the lack of complete and accurate data on real estate
prices and sale terms and the occasional intentionally misleading reports may also negatively affect the dependability of appraisals.' 3
Most importantly, the market method requires accurate and abundant
127. Id. at 289.
128. See FED. R. EvID. 705. The assumptions made by an appraiser-witness in preparing an estimate of value is fair game on cross-examination. While proper appraisal
practice calls for the recitation of all assumptions, opening them to consideration,
often the appraiser's work product states only conclusions. Exposing a questionable
or arguable assumption may well cast doubt upon the conclusion of value.
129. See generally Quan & Quigley, supra note 124 (noting that current real estate
market values cannot be directly observed but must be inferred from limited information about recent transactions); Kenneth M. Lusht, The Real Estate PricingPuzzle, 16
AREUEA J. 95 (1988) (discussing that inadequate data makes pricing real estate a
formidable task).
130. Archival data may be defined as historical data or data not collected in a con-

trolled experiment.

BUCKLEY,

supra note 16, at 25.

131. Hoag, supra note 14, at 569; see generally BABBIE, supra note 100, at 129-34
(discussing the reliability and validity of source data).
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information on comparable sales. 132 Although sources for such sales
data exist, such as multiple listing services, these sources are far from
complete. They often provide no information at all on particular uses
or locations. Additionally, an appraiser's choice of comps reflects the
appraiser's opinion as to what constitutes a substitute. This is a problem economists studying real estate have yet to resolve.
Furthermore, the financial information required for cash flow analysis is rarely available or trustworthy. 133 The historic performance of
the subject, itself, of course is a highly dependable information source,
but the use of historic data demands the formulation of projections
and prediction of trends, again leading into the mire of prognostication problems. 3
d. Bad Statistics
Whether appraisers admit it or not, the appraisal process is a practical application of statistical principles. The market method is particularly statistical in nature, but the other two main techniques rely on
averages, probabilities, and forecasts, the particular dominion of
statistics.
Although traditional appraisals deviate frequently from proper statistical methods, two specific faults call for special attention: (1) sampling practices; and (2) precision, or margin of error. The former
determines if the estimate of value has any statistical validity at all; the
latter measures its reliability.
A judgment or estimate based on a sample of reality, such as a
value based on a set of comparable sales, is statistically insupportable
unless the sample qualifies as a random sample. A random sample is
one which is gathered in such a way as to assure that all possible candidates have an equal chance of being selected for comparison.

35

The

36
sample must be representative of the population being studied.
Thus, the definition of the population is crucial.
Unquestionably, comparable sales used in the market method represent a sample for statistical purposes. However, comparable sales
rarely constitute a statisticallyproper random sample. Moreover, the
population being sampled is not always defined and may have been
selected in a manner which introduces serious bias. In most cases, the
appraiser hand-picks comparables based on three main factors: (1)

132. See supra notes 96-99, 101-106 and accompanying text (discussing market or

comparable sales approach).
133. See APPRAISAL INSTITUTE, supra note 34, at 157-58.
134. Data sources would also be a promising topic on cross-examination. See supra
note 128.
135. JAMES T. MCCLAVE & P. GEORGE BENSON, STATISTICS FOR BUSINESS AND
ECONOMICS

184 (4th ed. 1988); see also JAN

4 (2d ed. 1986).
136. MCCLAVE &

BENSON,

KMENTA, ELEMENTS OF ECONOMETRICS

supra note 135, at 184.
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the nature of the improvements; (2) the location of the subject; and
(3) time, with the most recent preferred. 137 Therefore, random selection is totally inconsistent with the standard practice of hand-picking
comparable sales.
Placing limits on what to consider as a potential comp introduces a
problem known as "incidental truncation. ' 138 This alone invalidates
the selection as a random sample because, by definition, some candidates are excluded from consideration. 139 This may occur intentionally. However, it may occur inadvertently, if, for example, the data
source contains only recent sales or sales within a set price range. Regardless, it invalidates the statistical inferences. 4 °
The problem of precision relates to the size of the sample used, or
the number of comparable sales reported in support of the appraiser's
conclusions. Often residential appraisers utilize as few as two or three
comps. Only rarely does one see statistically relevant samples. Methods for determining the required sample size to achieve a desired margin of error
are available, 4 ' but are not used in the typical
42
appraisal.'
For example, to achieve the ninety-five percent confidence level
typically demanded of research, a sample of residential comps in the
$100,000 price category would have to number nearly one hundred. 43
However, appraisal reports rarely utilize samples of this size unless
the appraiser is specifically using statistical techniques like regression
analysis. 44 Additionally, an appraiser would have to subject all of the
differences between the comps and the subject property to the adjustment process. 45 Since this adjustment process requires the calculation of averages,146 an appraiser faces the same problems selecting a
sample of sales to use in determining each such adjustment. In any
137. APPRAISAL INSTITurE, supra note 34, at 367-407.
138. Incidental truncation is also referred to as "sample selection." WILLIAM H.
GREENE, ECONOMETRIC ANALYSIS, 739 (1990). The analysis utilized in incidental
truncation combines the topics of "truncation" and "censored data." Id. Truncation
involves "inferring the characteristics of a population from a sample drawn from a
restricted part of that population." Id. at 715. The topic of censored data involves a
"censoring of the dependent variable. When the dependent variable is censored, values in a certain range are all transformed to (or reported as) as single value." Id. at
724. The data in a survey which is incidentally truncated is non-randomly selected
data. Id. at 740.
139. See id. at 739-40.
140. Id

141. See
142. See

MCCLAVE & BENSON,
APPRAISAL INSTITUTE,

supra note 135, at 352.
supra note 34, at 385-407.

143. Assuming a standard deviation of $5,000 and a desired "target" range of plus
or minus $2,500 in pricing the subject property. Note that the statistically proper result is a range, called a confidence interval, not a single value. BABBIE, supra note
100, at 448-57.
144. See APPRAISAL INSTITUTE, supra note 34, app. B at 666-88.
145. Id. at 371-74.
146. Id. at 384-402.
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event, the appraiser reports a single value for the subject property,
totally ignoring that the mathematics is unreliable as support for even
a wide price range.'47 Thus, pricing is a product of the appraisernot
the math.
In spite of the statistical invalidity of this methodology, appraisal
reports are usually spared criticism on mathematical grounds because
appraisal reports are not ordinarily held out to be statistically correct.
The appraiser claims only that the value stated is subjectively correct,
based on the appraiser's own opinions. As a result, a party controverting an appraisal needs to place the personal character of the appraiser before the trier of fact to prevent the apparent mathematical
certainty from intimidating or unduly influencing the outcome. 48 If,
however, an appraiser makes the value estimate using statistically
valid procedures, there is no reason the presenting party should not
reap the benefit of the persuasive power of mathematics.
II. STATISTICAL INFERENCE OF LAND VALUE
Statistical techniques should not be discounted simply because relatively few appraisers use them. While the reasons for this neglect are
unknown, it is likely past difficulties in obtaining data or making the
necessary calculations are at the root. However, current data processing and information technology have rendered these formerly intractable problems mostly negligible. Moreover, the application of
statistical science to real estate valuation holds great promise.
A. Statistical Models for Real Estate Valuation
A significant amount of research in the financial economics field 49
is
presently aimed at understanding the process of real estate pricing.'
Much of this literature may be used to develop statistical evidence
capable of proving real estate value. Thus, an individual may counter
opinion with objective, mathematical fact - or at least what may pass
for fact within statistical limitations. The individual, however, must
bear in mind one cold, hard truth: it is impossible to affirmatively
prove anythingwith statistics. The best that may be accomplished is to
infer that a150 particular fact is probably true within known limits of
likelihood.
147. See Beckhart, supra note 111, at 2279.
148. See Tribe, supra note 17, at 1337 (citing People v. Collins, 438 P.2d 33, 41 (Cal.

1968) (holding statistical applications are prejudicial and must be critically examined

by the trier of fact)).
149. See, e.g., Lusht, supra note 129.
150. See generally Constance R. Lindman, Note, Sources of Judicial Distrustof Social Science Evidence: A Comparison of Social Science and Jurisprudence,64 IND. L.J.
755 (1989) (discussing judicial skepticism in the use of social science evidence); Leonard R. Jaffee, PriorProbability- A Black Hole in the Mathematician's View of the
Sufficiency and Weight of Evidence, 9 CARDOZO L. REV. 967 (1988) (discussing that
prior probability of liability in litigation cannot be determined mathematically).

https://scholarship.law.tamu.edu/txwes-lr/vol2/iss3/2
DOI: 10.37419/TWLR.V2.I3.1

20

Shampton: The Use of Statistical Inference to Establish Severance Damages i

19961

SEVERANCE DAMAGES

Statistical inference is not capable of demonstrating guilt or liability
in a legal system that posits innocence or non-liability as the starting
point of litigation.15 ' Other evidence must show these threshold elements. However, the issue of damages, especially severance damages,
is not reached until liability has been determined. Thus, it is free of
the technical objections to proof of guilt or liability. Given that expert
opinion is the current standard for proving real estate values, 152 mathematical inference is surely just as good for this purpose.
Financial economists have long resorted to statistical study of archival data to extract patterns and relationships. Currently, the most
popular technique used in real estate pricing research is the so-called
Hedonic Pricing Function ("HPF"). 153 This statistical technique is
used to infer the value placed by the market on almost any specific
aspect of a real estate transaction without resort to the subjective exercises undertaken by appraisers.' 54 The HPF technique relies on
data quality, mathematical precision, and variable selection for its validity.155 Thus, except as to the last, HPF's validity is independent of
judgment and completely mathematical in nature.
B. Theory of the Hedonic PricingFunction
Hedonic pricing is based on the reasonable notion that, ceteris
paribus, the value of a thing is the sum of the values of its components. 156 If, as is occasionally the case in real estate, the collection of
the components itself provides additional value, as in assemblage or
plottage premiums, this is accounted for by introducing a small
amount of mathematical complexity.
Without detailing the mathematics,' s if it is true the value of a
thing is a composite of the value of its characteristics, it should be
possible to determine the apparent value of each of the characteristics.
This is done by first identifying the relevant characteristics resulting in
the price paid for each parcel, and then mathematically determining
151. See Jaffee, supra note 150.
152. Arkansas La. Gas Co. v. Allison, 620 S.W.2d 207, 210 (Tex. App.-Tyler),
aff'd in part, rev'd in part on other grounds, 624 S.W.2d 566 (Tex. 1981).

153. Jaime Alvayay & P.R. Chandy, The Impact of Journals and Authors on Real
Estate Research: A Citational Analysis, at Table 4 (undated) (unpublished manu-

script on file with Dr. P.R. Chandy, Department of Finance, Insurance, Real Estate
and Law, College of Business Administration, University of North Texas). See also

Rosen, infra note 219.
154. See THE MIT DICTIONARY

OF MODERN ECONOMICS

184 (David W. Pearce

ed., 4th ed. Macmillan Press 1992) [hereinafter MIT]; 2 THE NEW PALGRAVE: A DicTIONARY OF ECONOMICS 630-33 (John Eatwell, et al. eds., 1992) [hereinafter PALGRAVE]; DONALD RUTHERFORD, DICTIONARY OF ECONOMICS 204-05 (1992).
155. NORMAN FRUMKIN, GUIDE TO ECONOMIC INDICATORS 254 (2d ed. 1994); PALGRAVE, supra note 154, at 630-33.
156. See PALGRAVE, supra note 154, at 630-33; RUTHERFORD, supra note 154, at
204; MIT, supra note 154, at 184.

157. See supra pp. 437-42, see infra app. A for development of the model.
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the change in price resulting from a change in the amount of each
characteristic, such as the amount of additional price paid for each
additional square foot of land area. The resulting value is the marginal price of the characteristic.' 5 9
For example, consider a nonspecific industrial product (economists
and industrial engineers call them widgets) which is produced in several models, each having a common characteristic, such as weight, and
two different variable characteristics, such as color and height. The
only data available is the selling price and the color and height of each
widget sold from the records of a large number of sales. The widgets
all weigh the same. Our goal is to determine the amount consumers
will pay for blue widgets.
Assuming consumers will consider all the characteristics in choosing
widgets (that is, all characteristics that are priced),6 ° then the hedonic
pricing theory tells us that the value of each widget is:
value = (value of weight)+(value of height)+(value of color)+

errors
The value of each of the italicized characteristics is equal to its marginal price times the quantity of the characteristic. Thus, the value of
height is equal to the height in inches times the price per inch. Therefore, the only remaining task is to determine how to calculate the marginal prices of the characteristics. This is where statistics come into
play.
The statistical method used to estimate values such as the marginal
prices referred to above is called regressionanalysis.161 As part of this
process, a set, or system, of equations is established. Each independent variable, such as each characteristic described above, must have at
least one equation defining it mathematically, and relating it to the
dependent variable (value is the dependent variable). 62 When this
system of equations is solved, the result provides an estimate of the
marginal price values for each characteristic, as well as information
158. Dennis Epple, Hedonic Prices and Implicit Markets: Estimating Demand and
Supply Functionsfor Differentiated Products,95 J. POL. ECON. 59, 60-61 (1987). This

mathematical process, called differentiating the value function, produces the dreaded
partial derivative, a source of anxiety for many who are forced to study the branch of
higher mathematics called calculus.
159. J. Walter Milon, et al., Hedonic Amenity Valuation and FunctionalForm Speci-

fication, 60

LAND ECON.

378, 379 (1984).

160. Statistical theory adds an additional "error" term to reflect that some consumers might be wrong in their opinion of value or that there might be other characteristics (such as the day of the week), which affect price, but are not included in the
formula. Since the errors are random in nature, they should "cancel out" and thus not
affect the final formulation. If they do not total zero, then there is "something wrong"
with the model or the data. See generally GREENE, supra note 138, at 293.
161. Consult any advanced mathematics or econometrics text for general informa-

tion on the solution of systems of simultaneous equations in "ordinary least squares"
regression. See, e.g.,
162. Id.

BABBIE,

supra note 100, at 437-41.
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allowing the determination of the certainty of the values, that is, the
reliability of the estimates.163
In regression analysis of the price of widgets, certain information
for each sale is known. The amount of each characteristic and the sale
price for each widget must have been recorded. The difference between the sale price for each actual sale and the average (arithmetic
average, or mean) sale price is also known. Given this information, a
likely marginal price for each characteristic, called the regression coefficient, may be calculated. This is calulated so as to result in the smallest difference between the actual sale price and the average sale price.
If a sample is large, these estimated characteristic prices may be calculated with a high degree of precision. 16
Since each widget weighs the same, the amount paid for weight appears as a constant, called the intercept. The other characteristics will
be assigned a marginal price. The amount paid for a particular widget,
then, is the total of: (1) the intercept; plus, (2) the sum of the marginal
prices times the quantities of each characteristic.1 65 Thus, an individual may obtain an estimate of the price the average consumer will pay
for blue widgets by having a statistician examine the sales reports on
widgets.
This HPF technique has been used to establish the value of such
disparate elements of real estate transactions as access to a recreational shoreline,'" presence of flood hazards,' 67 neighboring land
uses,' 68 fertility of farm land, 6 9 access to tourist facilities, 7 ° certain
aspects of zoning,' 71 and many others. Therefore, it is readily adaptable to establishing severance damages in condemnation cases.
Hedonic pricing may be used in two differing ways to provide objective valuation evidence. First, and most obvious, the lost characteristic, such as a driveway entrance, may be valued by using the above
163.
164.
165.
166.

Id.
Id.
Id.
Gardner M. Brown, Jr. & Henry 0. Pollakowski, Economic Valuation of

Shoreline, in THE

REVIEW OF ECONOMICS AND STATISTICS

272 (1977); Milon, supra

note 159, at 378.
167. James D. Shilling, et al., Adjusting Comparable Sales for FloodplainLocation,

53

APPRAISAL

J. 429 (1985).

168. David M. Grether & Peter Mieszkowski, The Effects of Nonresidential Land
Uses on the Prices of Adjacent Housing: Some Estimates of Proximity Effects, 8 J.
URB. ECON. 1

(1980).

169. David L. Chicoine, Farmland Values at the Urban Fringe: An Analysis of Sale

Prices,57

LAND ECON.

353 (1981).

170. Michael S. Johnson & Wade R. Ragas, CBD Land Values and Multiple Exter-

nalities, 63

LAND ECON.

337 (1987).

171. James R. White, Large Lot Zoning and Subdivision Costs: A Test, 23 J. URB.
ECON. 370 (1988); G. Donald Jud, The Effects of Zoning on Single-Family Residential
Property Values: Charlotte, North Carolina, 56 LAND ECON. 142 (1980); Jonathan H.
Mark & Michael A. Goldberg, A Study of the Impacts of Zoning on Housing Values
Over Time, 20 J. URB. ECON. 257 (1986).
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method to determine the marginal cost of a driveway. Second, if the
present market value of the property is known, for example, if it has
recently been sold, the hedonic technique may be used to calculate
what the market value would have been, but for the changes occasioned by the condemnation.
III.

STATISTICAL VALUATION OF SEVERANCE DAMAGES

The determination of severance damages is, of necessity, an ad hoc
exercise. The nature of both the taking and the subject have such an
important effect on the outcome, it is impossible to establish a workable rule. Fortunately, statistical processes are uniquely designed to
handle such complexity.
A. Identification of the Elements of Severance Damages
The first step in building a statistical model for severance damages
is identifying the negative effects of the taking. Damage to the residue results from changes in the environment or context of the subject
property. Thus, the first question is, "What's different?" Physical
changes, such as heightened noise levels or increased dust or other
pollution sources, that approximate problems treated in nuisance or
trespass to land cases, are clearly sources of damage. 172 Less obvious
to the casual observer, however, is the loss of access, or easy access, to
a facility or amenity that attracts or satisfies customers or which provides enjoyment to occupants. In other words, one must identify what
is expected to cause future losses as a consequence of the
condemnation.
A conceptually difficult, but important point must be made regarding the Texas Supreme Court's disregard for certain testimony in
Schmidt. 73 Under both Schmidt and Carpenter,only the difference in
market value of the residue before and after the taking was relevant.174 Using the proposed statistical technique, that difference
would be analyzed and estimated in terms of its implicit components.
Some of these components may run afoul of the court's objections to
certain elements of damages if presented as in Schmidt. 75 However,
since the Schmidt court admitted them in a proper case, those items
should be considered, 176 but the presenter must demonstrate that the
selected characteristics had provable negative effects on the property's
market value as opposed to the landowner's business. Exclusion of
details of a landowner's business from the model and the data used in
172. See, e.g., Bove v. Donner-Hanna Coke Corp., 258 N.Y.S. 229, 223 (N.Y. App.
Div. 1932).

173.
(1994).
174.
175.
176.

State v. Schmidt, 867 S.W.2d 769, 772 (Tex. 1993), cert. denied, 114 S. Ct. 2741
Id. at 773; State v. Carpenter, 895 S.W.2d 194, 197 (Tex. 1936).
Schmidt, 867 S.W.2d at 773.
Id.; see supra note 47 and accompanying text.
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the estimation makes this task possible. Only actual sales prices paid
and measurable characteristics of the properties in question are
considered.
1. Creation of Negative Externalities
The most obvious source of severance damages is the creation of
conditions constituting a common law nuisance. 77 The intrusion of
pollutants, including noise, limitation of light and air, and the like, are
clearly elements of loss resulting from the creation of conditions on
other property affecting the use of the subject property. These negative effects from outside sources are referred to as externalities.78
In Texas, externalities that may have an effect on the market value
of property should be readily compensable under the Carpenter
rule. 179 Moreover, the implicit costs of such externalities are readily
calculable using either statistical techniques or traditional methods because they are not difficult to identify. However, in the case where a
landowner suffers loss of access to an amenity not located on either
the subject or the condemned land is more troublesome; for example,
where the condemnation affects access to something on other land
that positively contributed to the value of the subject land.
177. Over a century ago in Burditt v. Swenson, 17 Tex. 489 (1856), the Texas
Supreme Court defined the term nuisance:
The word means, literally annoyance; in law, it signifies, according to Blackstone, 'anything that worketh hurt, inconvenience, or damage.' A private
nuisance is defined to be anything done to the hurt or annoyance of the
lands, tenements, or hereditaments of another.... To constitute a nuisance,
it is not necessary that the annoyance should be of a character to endanger
health; it is sufficient if it occasions that which is offensive to the senses, and
which renders the enjoyment of life and property uncomfortable.
Id. at 502 (citations omitted).
Courts have since defined a nuisance as "a condition that substantially interferes with
the use and enjoyment of land by causing unreasonable discomfort or annoyance to
persons of ordinary sensibilities attempting to use and enjoy it." Maranatha Temple,
Inc. v. Enterprise Prods. Co., 893 S.W.2d 92, 98-99 (Tex. App.-Houston [1st Dist.]
1994, writ denied) (citing Bible Baptist Church v. City of Cleburne, 848 S.W.2d 826,
829 (Tex. App.-Waco 1993, writ denied)); see also Meat Producers Inc. v. McFarland, 476 S.W.2d 406, 411 (Tex. Civ. App.-Dallas 1972, writ ref'd n.r.e.); City of
Temple v. Mitchell, 180 S.W.2d 959, 962 (Tex. Civ. App.-Austin 1944, no writ). The
Maranathacourt explained further that
[a] review of both case law and scholarly writing on the subject of nuisance
demonstrates that a nuisance occurs in one of three ways: by (1) physical
harm to property .... (2) physical harm to a person on his or her property,
... and (3) emotional harm to a person from the deprivation of the enjoyment of his or her property.
893 S.W.2d at 99 (citing Eakens v. Garrison, 278 S.W.2d 510, 515 (Tex. Civ. App.Amarillo 1955, writ ref'd n.r.e.); William L. Prosser, Nuisance Without Fault,20 TEX.
L. REv. 399, 414-15 (1942); 54 TEx. JUR. 3D Nuisances § 14 (1987)).
178. HIRSHLEIFER, supra note 119, at 472.
179. 89 S.W.2d 194, 200 (Tex. 1936).
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2. Loss of Access to a Valuable Amenity
Severance damages from lost access to an amenity may be easily
identified as externalities or may be subtle and difficult to define. In
general, each parcel of real estate gains value from its location.1 80 The
most commonly used value determinant in hedonic studies of real es18
tate is the distance of the parcel from a central business district. '
Likewise, distance from other attractions or business centers is also
frequently measured. 82 Moving the amenity or limiting access to it
may increase these distances. Therefore, this should be considered in
the valuation of the severance.
Lost amenities for commercial sites may include obvious deprivations like closing a driveway or freeway ramp or reducing available
public parking. Relocation of a transit stop or establishing one-way
traffic may also fall into this category impacting both residential and
commercial properties. Additionally, eliminating a scenic view, closing a park or play area, and the like, might 8have
real, but subtle, ef3
fects on the market value of the remainder.
While a landowner would certainly miss any or all of these and expect compensation, the effect on market value rather than the personal or business value of the residue is the only relevant measure in
severance damages." 4 Thus, while an owner may feel deprived, a
court, applying Schmidt, unlikely would be sympathetic unless the particular loss could be shown to have an effect on market value. 85

180. See, e.g., Brown & Pollakowski, supra note 166, at 272-73; Shilling, supra note
167, at 434-35; Grether & Mieszkowski, supra note 168, at 15; Chicoine, supra note
169, at 355; Johnson & Ragas, supra note 170, at 337.
181. Most reported studies use this measure of access. See, e.g., Shilling, supra note
167, at 433; Grether & Mieszkowski, supra note 168, at 2; Chicoine, supra note 169, at
354-55; Johnson & Ragas, supra note 170, at 337-39; White, supra note 171, at 377. Cf.
Brown & Pollakowski, supra note 166, at 275 (distance of lake shoreline from surrounding urban housing). The notion of distance from the central business district as
a factor in land use or value was first suggested in 1826 in the pioneering model of the
"isolated state" proposed by von Tholnen. See John D. Nystuen, Identification of

Some FundamentalSpatial Concepts, in

SPATIAL ANALYSIS:

A

READER IN STATISTI-

36 (Brian J. L. Berry & Duane F. Marble, eds. 1968).
182. See, e.g., Johnson & Ragas, supra note 170, at 339.
183. See, e.g., DuPuy v. City of Waco, 396 S.W.2d 103, 108 (Tex. 1965); Westgate,
Ltd. v. State, 843 S.W.2d 448, 457 (Tex. 1992).
184. State v. Schmidt, 867 S.W.2d 769, 772-73 (Tex. 1993), cert denied, 114 S. Ct.
2741 (1994). In Schmidt, the court considered only evidence of severance damages
and refused to consider any of the compensable damages raised by the plaintiff. Id.
The court reaffirmed that severance damages for the remainder of a tract are determined by the difference in the tract's market value before and after the taking. Id. at
772; see also State v. Carpenter, 89 S.W.2d 194, 197 (Tex, 1936).
185. 867 S.W.2d at 773.
CAL GEOGRAPHY
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B. Building a Statistical Model for Valuing Elements of
Severance Damages
Once the potential components of the valuation equation are identified, a model describing the valuation of the subject property must be
developed. The model will consist of a set of independent variables the characteristics which determine the price of the property - and
some form of mathematical relationship, known as the objective
func186
tion, which establishes how the variables and the price relate.
1. Selection of Independent Variables
The independent variables in real estate pricing models are those
characteristics or conditions that individuals setting the market price
of the property cannot control. 187 Market price is usually established
jointly by the buyer and the seller through negotiation. The price is
established to reflect the price-setter's opinion as to the worth of the
set of characteristics associated with the particular property. 188 Thus,
these characteristics determine the market price because only the
price-setter has power to command the price. Therefore, a useful
model should 8include
the most important characteristics priced by the
9
market price.1
Selection of these characteristics is problematic in theoretical real
estate research because there is no accepted theoretical list of relevant
characteristics or determinants of value for real estate. At this point,
the judgment of the researcher creating the model becomes an element in the statistical valuation process. If the model is mis-specified
and not correctly formulated, the included variable coefficients will
generally be accurately calculated, but the intercept term and the error terms will be inflated as will the variance of the model. Further,
the precision of the statistical calculation will be lowered, perhaps to
an unacceptable level. 190
Little may be done to eliminate this potential intrusion of subjectivity. An individual may only demonstrate that the reliability of the
model presented is acceptable, and surely superior, to the opinionbased appraisal testimony. Also, it would be appropriate to note that
the intercept and error terms adequately represent any unutilized po186. See BABBIE, supra note 100, at 46-49, 55-56, 71-73, 78-92, 197-208, 238, 329,
403, 432, 437-57.

187. PALGRAVE, supra note 154, at 630-33.
188. See supra notes 98-106 and accompanying text.
189. Since a model is intended to be a simplification of reality, rather than a full

description of it, a model necessarily eliminates commonplace or minor variables for
the purpose of concentrating on the major ones. Similarly, a useful pedagogical
model might eliminate a major variable for the purpose of demonstrating what impact
it would have on the model. See BABBIE, supra note 100, at 432-41.
190. See

BABBlE,

supra note 100, at 127-34, 197-208, 332-35, 448-57.
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tential factors; and thus, the expressed variables are sufficient to assure
achievement of the valuation objective.
2. Data Sources
Once a model is developed, an individual faces the most expensive
part of the statistical valuation process, the selection and collection of
data. Reliable and adequate data are the currency of statistics and the
most difficult element of any statistical calculation to obtain. 191 As
suggested above, the data utilized limit the quality of any statistical
calculation. For real estate purposes in Texas, the best possible data,
verified sale prices, and details of the subject properties, are expensive
and only partially available.' 92 Lesser sources, however, are available
as public record and may, for some purposes, be superior to commercially provided information.
a. Commercial Databases
In some areas, data from commercial sources such as the RealTracTM database, 193 or archives of the local Multiple Listing Service
(MLS), are available for a price. In Texas, such data is most available
in the Houston and Dallas/Fort Worth metropolitan areas. Such commercial systems often provide publicly available data as well as proprietary information to the commercial provider, collected at some
expense. They are generally highly accurate sources of information
which are least as good as sources utilized by appraisers. In fact, they
may well be the source of the appraiser's data.
However, commercial sources may be relatively expensive. In addition, the scope of a commercial database is likely limited, either to a
restricted geographical area or to a particular type of property, thus
raising the incidental truncation error discussed earlier. 194 A promising substitute may be found in the information collected for tax purposes by the various state appraisal districts.
b. Tax Appraisal Data
Tax appraisal results are public record, and the resulting data provide a rich source of information for hedonic model building. Financial researchers are wary of appraisal data on the grounds that they
are no more than appraisal results (i.e., estimates), and specialized results at that. Thus, they do not necessarily represent true values.195
However, for the purposes of inferential proof of valuation, tax data,
which is relied on for government funding, is surely persuasive.
191. See id. at 92-97, 129-34, 332-35.
192. See supra notes 123-24 and accompanying text.
193. Available from Dresco, Inc., Roddy Publications, 4851 Keller Springs Road,
Dallas, TX 75248, (214)248-9186.

194. See

GREENE,

supra note 138 and accompanying text.

195. See, e.g., Quan & Quigley, supra note 124, at 222.
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457

The policies and procedures of the individual appraisal districts determine the availability of data from each source. In some cases, information directly useable in statistical computations may be obtained
in machine-readable form. In other cases, information may have to be
collated and entered into some useable media before processing may
begin. In either event, all properties in a relevant geographical area
should be included in the overall data source (population) and a true
random sample may be drawn for statistical purposes. 9 6 This last capability is extraordinarily important in establishing the statistical inferences drawn. 197
C. Estimating the Value of Elements of Severance Damages
The estimation process is a mathematical process that a statistician
should undertake. 98 It is preferable to use the statistician to provide
expert testimony supporting the conclusions. The tools utilized are
computers, software, raw materials in the form of the data mentioned
above, and the list of relevant variables.
The statistician will build a model, such as that in Appendix A, from
the relevant variables. Using the data, the statistician will then estimate the relevant marginal prices of the various characteristics. The
anticipated outcome, of course, will be negative prices for the elements of damage and positive prices for the benefits, which need crediting under Carpenter.'99 At trial, these prices will be applied to the
characteristics of the subject property to determine the losses.
In some cases, it may be more appropriate to use the statistical technique to value the property as a whole, rather than to measure the
individual losses. This is especially true where a property has sold
since condemnation and the question is what would the price have
been but for the severance damage. Of course, the hedonic technique
is perfectly capable of handling such a change in emphasis. It produces statistically valid estimates of theoretical total value as readily
as estimates of component price.2 °°
Once the model is estimated and validated, as discussed below, the
marginal prices may be used individually or collectively in the whole
model. For example, if the issue turns on losses resulting from increasing the distance from the site to a freeway ramp by two miles to a
total of three, the model may be used either way. It may be used to
estimate the value of two miles of access to freeway, or it may be used
to calculate the difference between the market value of the site with
one mile of access versus the market value of the site with three miles
of access. The only difference is that in the former case the marginal
196. See

BABBIE,

supra note 100, at 198-227.

197. Id.
198. See supra pp. 448-52, see infra app. A.
199. State v. Carpenter, 89 S.W.2d 194, 201 (Tex. 1936).
200. PALGRAVE, supra note 154, at 630-33.
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price is considered; in the latter, one considers the quantity of the
characteristic.2° '
A qualified expert should properly develop the model and subject
the data to statistical analysis, as discussed next. The expert may subject the data and the results to various statistical tests, with arcane
names like f-test, t-test and chi square, and calculate technical measures, such as the correlation coefficient, Durbin-Watson or Theil's T
Statistic. These are all scientifically accepted means of demonstrating
the precision and reliability of the calculations.2 °2 Properly selected
samples, correctly analyzed and expertly presented, allow the party
presenting the results to claim that his or her calculations are statistically correct. He or she may assert the probability that his or her pricing reflects the true market value at ninety-five, or even ninety-nine
percent.20 3 An appraiser may only claim the value established
is his or
2° 4
her opinion, and that he or she is pretty often right.
IV.

ADMISSIBILITY OF STATISTICAL VALUATION MODELS

The admissibility of scientific evidence has received much attention
in the wake of the United States Su reme Court's ruling in Daubertv.
Merrill Dow Pharmaceuticals,Inc.2°P The Daubert Court overturned
the previous standard.20 6 Although not yet tested, statistical valuation
evidence is admissible for the purposes discussed in this article under
the current rules. The Daubertinterpretation of the Federal Rules of
Evidence has increased, not reduced, favorability of the argument for
statistical valuation techniques.20 7
A. Admissibility under the Frye Rule
Prior to Daubert the federal standard for admitting expert testimony was as provided in Frye v. United States. 208 Under Frye, scientific results or procedures must be "generally accepted" in the
scientific community and the community be limited to that of the discipline in question.20 9 This was a relatively simple standard. Courts
merely demanded, as a foundation, that the methodology be shown to
201. MIT, supra note 154, at 184; PALGRAVE, supra note 154, at 630-33; RUrHERFORD, supra note 154, at 204.
202. See MCCLAVE & BENSON, supra note 135, at 387, 514-16, 826; KMENTA, supra

note 135, at 301, 329, 559.
203. BABBIE, supra note 100, at 448-57.
204. See supra pp. 442-48, Part I.C.2 (discussing the subjectivity of appraisals).
205. 113 S. Ct. 2786 (1993).
206. Id. at 2794 (citing FED. R. EvID. 702). This holding was specifically adopted in

Texas in E. I. du Pont de Nemours & Co. v. Robinson, 38 Tex. Sup. Ct. J. 852 (June 15,
1995).
207. See infra pp. 458-61 (discussing admissibility of statistical evidence under the
Daubert standard).
208. 293 F. 1013 (D.C. Cir. 1923).
209. Id. at 1014.
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be accepted. Offering treatises and scholarly articles under Federal
Rule of Civil Procedure
803 or merely the testimony of peers estab210
lished this foundation.
The only issue Federal courts considered was the potential for prejudice and applicability of Federal Rule of Evidence 403. The discussion below of the present admissibility of statistical evidence under
Daubert clearly demonstrates it meets the Frye standard. The Texas
211
Court of Criminal Appeals briefly followed a Frye type standard;
however, it subsequently rejected this standard in favor of a new admissibility standard.21 2 The Texas Supreme Court never adopted the
Frye standard but recently expressly adopted Daubert.213 Fortunately,
there is no need to determine the admissibility of statistical valuation
evidence under the former doctrine.
B. Admissibility Under Daubert v. Merrill Dow
Pharmaceuticals Corp.
In Daubert,the United States Supreme Court held the Frye rule to
be unnecessarily limiting.214 The Court held the Federal Rules of Evidence require a liberal thrust in their interpretation, and thus, were
intended to increase the amount of admissible testimony by providing
guidelines for expanded consideration of science.215 These guidelines
formed a two-prong test demanding a demonstration, first, that the
"reasoning or methodology underlying the testimony is scientifically
valid," and then "whether that reasoning or methodology properly
can be applied to the facts in issue. "216 The test, then, is whether the
proffered evidence is good science, and if so, whether it fits the case at
bar. On remand in Daubert, the Ninth Circuit Court of Appeals
noted, a bit testily, that:
Under Daubert, we must engage in a difficult, two-part analysis.
First, we must determine nothing less than whether the experts' testimony reflects "scientific knowledge," whether their findings are
"derived by the scientific method," and whether their work product
amounts to "good science." Second, we must ensure that the proposed expert testimony is "relevant to the task at hand," i.e., that it
logically advances a material aspect of the proposing party's case.
210. United States v. Williams, 583 F.2d 1194, 1197-98 (2d Cir. 1978).
211. Cain v. State, 549 S.W.2d 707, 712 (Tex. Crim. App. 1977) (results of amytal

sodium tests held inadmissible because the tests had not gained scientific acceptance

as a means of ascertaining truth or deception); Reed v. State, 644 S.W.2d 479, 482
(Tex. Crim. App. 1983) (following Cain).

212. Kelly v. State, 824 S.W.2d 568, 572 (Tex. Crim. App. 1992) (concluding that the
Frye general acceptance test is not part of Texas law).
213. E.I. du Pont de Nemours v. Robinson, 38 Tex. S. Ct. J. 852, 856-59 (June 15,

1995).
214. Daubert, 113 S.Ct. at 2794.
215. Id. at 2797; see also United States v. Davis, 40 F.3d 1069, 1073-75 (10th Cir.
1994).

216. Daubert, 113 S. Ct. at 2796.
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The Supreme Court referred
to this second prong of the analysis as
217
the "fit requirement.
To ease this determination process, the Ninth Circuit suggested several questions to be applied to the proffer: (1) has the theory underlying the proposed testimony been scientifically tested, or indeed, can it
be; (2) has the theory been exposed to peer review through the normal process of publication and comment; (3) how accurate are the
results of the theory's application, that is, what is the error rate; and
(4) (resurrecting Frye as an218
element, rather than the whole test) is the
theory generally accepted?
The hedonic pricing theory, as applied to real estate pricing, clearly
meets all of the above standards. The process has been frequently
tested since the 1974 article by Sherwin Rosen which refined the technique and established it as it is used today.219 Peer review has been
extensive, as have the technique's scientific applications. 220 The results are all reported in standard statistical research formats, and thus,
error rates are readily available. 22' And finally, the academic financial
community has accepted the technique to the point where the Rosen
article is the single most-cited reference in real estate economics literature. 22 2 Regarding the question of fit, the usual standards of relevance must be applied. It is not possible to establish a general rule for
an issue so uniquely bound to each set of facts. An opposing party, of
course, is entirely free to attack the good science claim:
This it could do by presenting evidence (including expert testimony)
that the proposing party's expert employed unsound methodology
or failed to assiduously follow an otherwise sound protocol. Where
the opposing party thus raises a material dispute as to the admissibility of expert scientific evidence, the district court must hold an in
limine hearing (a so-called Daubert hearing) to consider the conflicting evidence and make findings about the soundness and reliability of the methodology employed by the scientific experts.223
217. Daubert v. Merrill Dow Pharmaceuticals, Inc., 43 F.3d 1311, 1315 (9th Cir.
1995) (citations omitted).
218. Sorensen v. Shaklee Corp., 31 F.3d 638, 649 (8th Cir. 1994).
219. See Sherwin Rosen, Hedonic Prices and Implicit Markets: Product Differentiation in Pure Competition, 82 J. POL. ECON. 7 (1934).
220. See, e.g., Brown & Pollakowski, supra note 166, at 275-76; Shilling, supra note
167, at 430, 432-35; Grether & Mieszkowski, supra note 168, at 1-3; Chicoine, supra
note 169, at 353, 356-59; Johnson & Ragas, supra note 170, at 337-38; White, supra
note 171, at 375-79.
221. Error rates are in fact the principal object of study in statistics. See generally
MCCLAVE & BENSON, supra note 135, at 7 (discussing the reliability of statistics).
222. Jaime Alvayay & P.R. Chandy, The Impact of Journals and Authors on Real
Estate Research: A Citational Analysis, at Table 4 (undated) (unpublished manuscript on file with Dr. P. R. Chandy, Department of Finance, Insurance, Real Estate
and Law, College of Business Administration, University of North Texas). See also
Rosen, supra note 219.
223. Daubert,43 F.3d at 1319 n.10.
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In fact, the focus under Daubert has shifted from acceptance to reliability, thus reliability is the main issue in a Dauberthearing.224 Statistical techniques clearly outshine appraisal opinions in the area of
scientific reliability, principally because there are measures for the reliability of hedonic inferences. Appraisers may claim only their record
to support their conclusions.225
CONCLUSION

Courts are increasingly accepting the evolutionary fact that information technology is slowly seeking, and in some cases, achieving
dominance in our society. The losses felt in personability, familiarity,
and other human touches are, in some cases, overcome by the ability,
precision, and hugely increased scope of the information revolution.
In the narrow area of land valuation, resort to the technological solution is in some ways preferable to the traditional. While it is true that
if it ain't broke, don'tfix it is a maxim which can and must control the
legal process, in the case of severance damages, especially in the light
of Schmidt,226 it is a bit out of alignment. The old reliable process of
hearing the experts tell us what land prices ought to be, as they see it,
continues to be valid and supportable. Nonetheless, in some cases,
better ideas exist and should be considered. Traditional appraisal evidence cannot, and must not, be discarded, but statistical techniques
may, and should, be adopted to supplement the educated guesses of
the experts.

224. Id. at 1319 n.11.
225. See supra pp. 442-48, part I.C.2 (discussing the subjectivity of appraisals).
226. State v. Schmidt, 867 S.W.2d 769 (Tex. 1993), cert. denied, 114 S. Ct. 2741
(1994).
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HEDONIC PRICING

As this author discussed in his dissertation, LocationalDeterminants
of Real Estate Valuation: An Analysis of Spatial Autocorrelation in the
Hedonic Pricing of Real Estate,22 7 the Hedonic Pricing Function
(HPF) is an econometric technique for decomposing observed prices
into their implicit component prices. Where some method, such as
regression analysis, exists to permit the separation of those components, the resulting information may be used to explain or predict the
pricing process. Hedonic pricing is uniquely adapted to the valuation
of real estate given the extreme heterogeneity of this class of assets.2 28
That is, every parcel of real estate may be described in terms of a
bundle of physical attributes (including location), legal rights, and financial characteristics, all of which, in theory, might be priced separately. Sherwin Rosen's approach appears to be the de facto standard
229
for hedonic pricing of real estate.
A.

The Rosen Hedonic Pricing Model

Sherwin Rosen's hedonic model describes the implied conditions of
supply and demand necessary to produce the observed prices of the
studied goods.23 ° Rosen's contribution, the two-stage estimation system, first regresses observed price of the goods, such as real estate, on
quantities of characteristics, such as size, amenities, access, and the
like, to obtain marginal implicit prices. Then using these as endogenous variables, it estimates the supply and demand equations implicit
in the data.2 31
The Rosen approach requires the use of supply and demand shift
variables to assure that the estimated functions are adequately identified. That is, unless sufficient shift variables exist with adequate variation, the supply and demand functions will be underidentified. 232 This
is a problem rarely mentioned in the many studies using the Rosen
model. However, unless the purpose of a particular study is to estimate demand, there is no particular reason to use the second stage of
the model. Using Lancaster's new approach of interpreting the observed prices as expenditures on the attributes, rather than prices of
227. John F. Shampton, Locational Determinants of Real Estate Valuation: An
Analysis of Spatial Autocorrelation in the Hedonic Pricing of Real Estate (1992) (unpublished Ph.D. dissertation, University of North Texas).
228. Chicoine, supra note 169, at 354.
229. Alvayay, supra note 222, at Table 4.
230. Milon, supra note 159, at 378; Epple, supra note 158, at 60; Douglas B. Diamond, Jr. & Barton A. Smith, Simultaneity in the Market for Housing Characteristics,

17 J. Uan. ECON. 280, 282 (1985). These sources, among others, have provided treatment of the basic technique.
231. Rosen, supra note 219, at 50-51.

232. Diamond, supra note 230, at 289-90.
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the goods, eliminates the need for inclusion of supply and demand
shift variables such as macroeconomic conditions.233
B. The "New Approach" to Hedonic Pricing
Lancaster's new approachto consumer theory presented in 1974 involves the assumption that a consumer selects quantities of commodities, or more correctly, the characteristics associated with, or produced
by, one or more commodities, based on a linear consumption technology and budget constraint. 23 Lancaster proposes that a consumer (1)
will obtain utility from the characteristics, rather than the commodities; (2) may obtain proportionate satisfaction of a single need from
more than one commodity; and (3) may obtain different characteristics from combinations of commodities than from the individual commodities.235 Lancaster's new approach is useful in the context of
hedonic valuation of land because it provides a theoretical basis for
the selection of the variables to include in the hedonic model.
The hedonic pricing technique is based on the concept that observed prices may be decomposed into components representing the
implicit prices paid for acquisition of each attribute of the bundle being valued. In the version of Lancaster's approach, proposed by Edmonds, the implicit prices of the characteristics are obtained by
ordinary least squares regression
of the observed characteristics on
236
the observed sales price.
We may assume a pricing function for
land, V, such that:
V=(a)
(z= 1,...,k)
(1)
where (az) represents the set of (k) characteristics of the land such as
access or zoning classification. The implicit marginal prices of each of
the attributes are the partial derivatives:
dV
2Vda
(z= 1,...,k)
(2)
8a

v, f 2YVda,

(z 1,...,.k)

aa,
Defining the price of a particular attribute as
P - av
a
we find
V = fpAda

(z = 1,...,k)

(3)

(4)

(5)

233. Kelvin J. Lancaster, A New Approach to Consumer Theory, 74 J. POL. ECON.
132, 133 (1966); Radcliffe G.Edmonds, Jr., A TheoreticalBasis for Hedonic Regres-

sion: A Research Primer,12 AREUEA J. 72, 73 (1984).

234. Lancaster, supra note 233, at 136.
235. Id. at 134.

236. See generally Edmonds, supra note 233 (discussing the superiority of the Lan-

castrian model of hedonic regression over linear functional form).
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Rosen substitutes these partial derivatives, as marginal prices, into
the system of supply and demand equations in order to determine
implicit demand for the characteristic under study." 7 In the literature on hedonic pricing of land, observed prices are generally2 pre38
sumed to be the simple sum of the constituent attribute prices.
If, however, as assumed under Lancaster's requirement of a fixed
consumption technology, the partial derivatives in (5) are constant,
or nearly so, for all (k) attributes, then the observed sale price of a
parcel (i), interpreted by Lancaster as the expenditure on its individ239
ual attributes, may be approximated as:
k

E zfdaz,i
Zi

(6)

z=1

k
V

=

a.,i

(7)

z=1

The prices, as estimated by ordinary least squares regression coefficients (b,), including the intercept (bo), as well as an error term, make
up a regression model in the form:
k

Vj = b+ L bza~i+e

(8)

z=1

Edmonds applied Lancaster's analysis to hedonic pricing of housing, suggesting that the observed price becomes the consumer's
budget, and hence, expenditure on attributes acquired as a bundle in
the model or particular home purchased rather than the prices of the
attributes.2 4 ° The implicit marginal prices estimated in the first step of
the Rosen model thus may be interpreted as the expenditures on the
characteristics (price times quantity consumed). Quantities being directly observable, there is no need to continue, as Rosen does, to estimate the supply and demand equations and calculate equilibrium
prices.24 '
Edmonds also discusses the important contribution of the Lancaster
model to the choice of variables and interpretation of the coefficients
of hedonic models.2 42 Edmonds notes that given the interpretation of
the left hand side of the hedonic equation as "expenditure on models," rather than "model price," the budget constraint is "merely an
accounting identity linking expenditure to what is purchased via
237.
238.
239.
240.
241.
242.

Rosen, supra note 219, at 50.
See, e.g., PALGRAVE, supra note 154, at 630-33.
Lancaster, supra note 233, at 137-140.
Edmonds, supra note 233, at 73-74.
Rosen, supra note 219, at 40, 44-45.
Edmonds, supra note 233, at 83.
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prices." 3 He observes models are, by definition, equal in housing
markets. ' His conclusion is:
A consumer's (own) income, age, or any other taste-affecting, demand-shifting variable has no place in the budget constraint. Nor is
there any justification for including the characteristics of suppliers
or cost conditions as extra dimensions of a budget constraint. Only
those utility-affecting characteristics that are components of the
purchased consumption - and of these, only those with quantity
be included as
variation across models in the market - should
2 45
dimensions (independent variables) of the HPF.
This interpretation of Lancaster's new approach provides a useful
theoretical basis for selection of variables. Only those characteristics
which are, or theoretically may be, sought by consumers should be
considered for inclusion in a hedonic pricing model.
C. Example of a Hedonic Model
This author used the following hedonic pricing model in his research based on the foregoing economic and mathematical principles
in his aforementioned dissertation. 24 The model was a simple application of these principles intended to determine whether location of a
property in a particular quadrant of a metropolitan area was a statistically significant predictor of value. The model used independent variables falling in three attribute categories.
The working model was:
Vi = f(S.,L 1,U.)
Where:

(s+l+u=k)

(9)

V= Observed sale price.

S, = Site-specific characteristics, including acreage and sale terms.
LI= Access (location) characteristics, such as distance to central
business district, access to transportation and shopping and
the like.
U. = Land use (zoning classifications).
A logarithmic model was chosen on the grounds that the contribution of a particular attribute would be expected to be a percentage of
value rather than an absolute amount.247 This is consistent with most
243.
244.
245.
246.

Id. at 80.
Id.
Id.
This particular model was only one of four utilized to test the question of

whether a specialized three dimensional statistical function, called a "trend surface,"

could be substituted for some or all of the traditional sets of independent variables.
This model represents the standard or traditional HPF model used in most of the
quantitative research into real estate pricing.
247. Richard B. Peiser, The Determinantsof NonresidentialLand Values, 22 J. URB.
ECON. 340, 346 (1987).
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published hedonic studies of real estate value. Therefore, the model
used was:
V1= bOSB1LB2UB3ev,

(10)

Taking the log of both sides, the value (Vi) was estimated as:
InVI = InBo+BInS+B 2InL+B 3InU+Ine,

(11)

and this expression was used as a multiple regression model. The
completed regression provided a value for each (Bn) term representing the natural log of the marginal price of the characteristics to which
it referred. Statistical tests, as to the regression itself and each coefficient, may be performed on such results to determine, among other
things, statistical significance and confidence intervals. Most importantly, an individual may use the regression results to predict the price
of a particular property or attribute.
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